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Overview
• Atmospheric-microplasma jets of a great
interest due to their low gas temperature
(~300 K)
• Carbon nanoparticles have useful
biomedical and material processing
applications, such as for drug delivery
systems and material coatings
• Scanning Electron Microscopy (SEM)
images can be post processed and
analyzed through programs such as
MATLAB and ImageJ
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Impact
• Using argon and methane gases, particles
can be generated with varying size, shape,
and population density
• The purpose of this study is to determine
the impact of voltage and methane
concentration on these properties

Process of mapping:
raw image, map
generation, overlay

Experimental Setup
• A high voltage carbon center pin electrode
was placed inside a quartz tube
• Argon and methane gas was fed into the
tube at a rate of 2 liters per minute
• Concentrations of methane ranged from
0.5%-1.0%, while the applied voltage
ranged from 5-9 kV
• Particles deposited on a copper sheet to
provide easy imaging on a SEM

• Carbon electrode alone does not generate
carbon nanoparticles
• As the voltage and methane concentration
increases, the size decreases
• Image processing tools appear to have
some limitation in detecting particle
boundaries, but capture significant amount

Conclusion
• Methane is required for the generation of
carbon nanoparticles
• Voltage levels and methane concentrations
can play a role in both the size and
population densities of the particles
• Image analysis and processing tools, while
not perfect, can provide a good first
estimate for the particle properties
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